TITLE: ULTRA-THIN-FILM PACKAGE 
BACKGROUND OF THE INVENTION 

(a) Technical Field of the Invention 

The present invention relates to an ultra-thin-film package, and in 
5 particular, a package employing polymeric film or polyimide (PI) layer to 
formdie carrier (or substrate), and employing the designed properties of ultra- 
thin and high density of the polymeric film or PI die carrier in a package, so 
that the thickness of the entire package is greatly reduced, 
(b) Description of the Prior Art 
10 The latest trend of film packages are directed to being light, thin, short, 
and of small size. In order to attain the above functions and objects, the 
layout density of the semiconductor has to be improved so as to reduce the 
size of the die in association with the carrier holding the dies to provide high 
density leg distance and ultra thin property, so that the real thin, light, short and 
15 small package module can be obtained. 

In conventional ultra-thin package techniques, such as the micro lead 
tone package technique, as shown in Fig. la, ore bottom section of the lead 
fame 12' is adhered to with hea, resistant tape 11' and te lead frame 12' rs 
adhered to with die 13' and the wire bonding method is used to electrify 
20 bondthewire 14- with the bonding key 15' of the lead frame 12' such mature 



^cturecanyingthediei^esuseof.he.ead^ir. The lead 
to. ,2- is thin Plate made from iron, nickel alloy or copper alloy, and 
chemicals are used in the etching process to erode the unwanted portion. 
However, due to the restriction of the thickness of the lead frame 12'. and the 
5 rnirdmumthicknessof me tending fon«d after dicing by u« lead frame 12', 
and the gap between each bonding, very thin sized die cannot be obtained. If 
toe thickness of the die 13' on the lead fran* XT and the height of the wrre 
for electrical connection, are together with the thickness of the package 
n^al 16' (tnolding compound) for protection of va^ous components, me 
10 titicknessofmeentire^kager^dulec^notbereduceA Tnus,evenif the 

to vr cannot be overcome. Refening to Rgs. lb and 2, after the 

a flat bottom, however' it has tire problem of bonding the PCB with the 
15 packagegranuleandtheadhesionofthesolder. 

Accordingly, it is a main object of me present invention to ptovide an 
uta-thin film package which can mitiga* the above drawback 



SUMMARY OF THE INVENTION 

Accordingly, i. is an object of the present invention « provide an utaa- 
furn parage, where* the entire thickness of *e package is effectively 

lowered. 

Yet another object of the present invention is • ptovide an ultra-thm 
fdm package, herein the electa at the bonom section of the snrgle 
p^e granuie is pnxruded to be appropriately used for adhesion operate 
end.hesolderbondingpointofutePCBisusedforso.d^gfuncUon. 

A further object of the present invention is to provide a uUra-thin film 

^vimide <PI> die carrier (or substtafc) is employed, *>d *e ieg posiuon for 

^^^^^^^^^ 
^ poiytneric fum die canier (or substrate) or PI die carrier (or subs*a<e) ts 

15 ^cauonn.m^.anduneVOiegposidonisn^intoarec.ssshapeand 

^subs^andthenchanged^apackagen^.rial.Bytneansofad.ctng 
step , a singie package grannie containing dies is cut, where* poiy^c filrn 
20 atoneendofaw^uneourerendisrnoun.dwid.arne^padvviaunureieg 



position which is recessed on the ,x>lyn*ric die film cnier (or substrate) or PI 
die carrier (or substrate), and the electrode of the metal pad is protruded from 
the back face of the polymeric fum die carrier (or substrate) or PI die earner 
(or substrate). 

Yet another object of the present invention is to prcvide an ultra-thin 
film package, wherein the I/O bun* is nx>unted within the recessed leg 
position on the polymeric film or PI die carrier or substia* which effectively 
reduces the entire package thickness. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. laisasectionalviewof a conventional ultra-thin film package. 
R g . Ibisasectionalviewof a single package die of a conventional ultra- 
thin film package. 

Rg. 2 U a schematic view of the lead frame of the conventional »ltra-thin 

film package technology. 

Rg. 3a is a sectional view of the bonding of the polymeric film die earner 
(or substrate)orPIdiecarrier(orsubs^)wim*edieof*e present 

invention. 

Rg. 3b is a schematic view of the solder connection point of the KB and 
the single package die of the present invention. 

Rg .4isaschema<ic view of the earner top face ofthe polymeric filmdie 

invention. 

Rg. 5 is another preferred embodiment ofthe present invention. 

invention, 
present invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to Figs. 3a, 3b and Rg. 4, thete is shown an ultra-thin film 

andtheleg position for bonding wift the die is into a recess such that 
5 oneendofthewireoftebondingdieisintroducedintoterecessedleg 

position so as to reduce the bonding thickness between the polymeric film or 
PI die carrier (or substrate) withdieby means of package technique. 

,« accordance with the present invention, the polymeric film or PI layer 
1 1 is used as polymeric film die carrier (or substrate) or PI die carrier (or 
10 substrate) 1 and with matrix mrfe to carry ft. dies 2, and by substrate- 
fabrication technique (chemical etching or laser fabrication method) the PI dre 
c^ieHis made into very thinfilm, andthel/O leg position 12 ismadeintoa 
recess shape. The die 2 is glued onto the polymeric film or PI die carrier (or 

substrate) by adhesive 3. 
IS At the electrically connected section, wire bonding technique is used to 
adhere one endof the wi re 21onto«hedie2andtt 1 eofterendisin tt oduced 

polymericfilmorPIdiecarriertorsubsuate) 1. After that, a package 
TOt erial4isinu^ucedtopro«ec.ftedie2andftewire21. RnaUy.asingle 
20 die P ackagegranulecontainingdie2isdicedtofonna P ackageunit 



Referring to Rg. 5, on the polymeric film die carrier (or substrate) or PI 
die carrier (or substrate), corresponding to tie back face position of the die 2, a 
odd plate 14 is adhered, which will effectively increase heat dissipation of 

die 2. 

5 l„ accordance with the present invention, the electrical connection 

technique of toaewim the polyn^cfto die carrier (or substrate) or PI die 

carrier (or substrate) can be a die tending method, as shown in Rg. 6, where 
Acre is shown the die bonding method in accordance with the present 
ta^Ttepd^Omdiee^Cor-a^iorHdiec^C. 

10 substiate) la is provided with a recessed leg position 12a for bonding with die 
2a, andafterthat,,he die2ais reversed such tirat the I/O bump 2!a of Are dre 
Zaisbondedwimuren^talpadlSaonflte leg position 12a of the polymeric 
to die carrier (or substrate) or PI die carrier (or substrate) la. At the 
bonding gap between the die 2a and tire polymeric film die carrier (or 
,5 substrate) i..^3.i.fflW.D»tobo^.ri«o<^<^ 
stress. 

Referring » Rg. 7, a metal pad 14a is provided a, the polymeric film die 
carrier (or substrate) or PI die carrier (or substrate) la, corresponding to tire 
back face of tire die 2a, so as to effectively increase tire heat dissipation of tire 
20 die 2a. 
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„ accordance with the present invention, ^lymeric film or PI (po.yin.de) 
.averUusedtofabricateadiecarrier. Thus, polymeria die carrier (or 
subs^or PIdie carrier^ substrate) can be fabricated** very thin film 
and the bonding leg position of the die wire (or die bump) is made into a 
5 r ecessshape,theheightof*ewirebondingisalsoreduced. Kthedre 

toe the package a^ is reduced and an ultra-fine or ultnMhin package 

module can be fabricated. 

fo accordance with<he present invention, the electtxie (metal pad) attire 
10 bo^msi^ofmesmglepckagegranulecon^gdieisprotxuded. Ttus 
wm facilitate soldering of the package granule with tire solder 6 on 

tnePCB and this provides abetter soldering function, and thus, the 
manufacturing process is improved. 

White the invention has been described with respect to preferred 

and scope of tire invention. Wore, the invention is no. to be limited by 
*e specific illustrative embodiment, but only by the scope of the appended 



claims. 



